Quantification of structural alterations of L-Asp and L-Asn residues in peptides related to neuronal diseases by reversed-phase high-performance liquid chromatography.
A method for analyzing the structural alterations in Asn or Asp residues was developed by using the peptides related to neuronal conformational diseases, i.e., the prion protein (PrP)(106-126) and the Alzheimer's amyloid beta (A beta) protein(6-28). The alterations were analyzed by reversed-phase (RP) HPLC, because the peptides containing the structurally altered residues were diastereoisomers of each other, and they were separated with the mobile phase containing an MeCN/sodium phosphate solution and NaCl. The amount of L-Asp, L-isoAsp, D-Asp, or D-isoAsp residues in each PrP peptide isomer was simultaneously quantified by carrying out single HPLC analysis; these residues were generated by the deamidation of the Asn residue. Only 0.3% of the newly generated peptide containing the D-Asp residue was detected. Furthermore, the investigation of the partial fragment of the A beta protein revealed that the present method possessed the ability of simultaneous analysis of the isomerizations of two Asp residues. These results implied that the present method was highly sensitive and reduced the time required for the analysis. This method may accelerate the elucidation of the PrP and A beta protein functions, because the structural alterations of Asn and Asp have been reported to influence these functions.